I. INTRODUCTION
in the Ba 1−x K x Fe 2 As 2 series has also been discussed.
28,29
Given the debates present in the literature regarding the evolution of physical properties in the Ba 1−x K x Fe 2 As 2 series and its apparent difference from the extensively studied AE(Fe 1−x TM x ) 2 As 2 series, it is of importance to have a broad set of data on Ba 1−x K x Fe 2 As 2 , in particular, data related to the superconducting state. In this work we present two datasets obtained for the Ba 1−x K x Fe 2 As 2 series with K-concentrations covering underdoped, optimally doped, and overdoped regions, up to the end compound, pure KFe 2 As 2 . The first set is comprised of the initial (P 10 kbar) pressure dependencies of the superconducting transition temperatures, T c (P ) and is alike the data reported for Ba(Fe 1−x Co x ) 2 As 2 .
30
Such data have the potential to assess the possibility of equivalence of pressure and doping that was suggested for several 122 series. whereas the stoichiometric end-compound, KFe 2 As 2 , clearly deviates from the trend.
41 Detailed study of the ∆C p | Tc in the whole range of K concentrations might clarify the evolution of superconducting properties in the series.
II. EXPERIMENTAL DETAILS
Homogeneous, single phase, Ba 1−x K x Fe 2 As 2 polycrystalline powders with x = 0.2, 0.3, 0.4, 0.6, 0.7, 0.8, 0.9 and 1.0 were synthesized by a procedure similar to that reported earlier. 10 The starting reagents, KAs, BaAs, and Fe 2 As were prepared by heating elemental mixtures at 450
• C, 650
• C, and 850
• C, respectively. For each composition a stoichiometric mixture of these binary compounds was thoroughly ground to a uniform and homogeneous powder, loaded in an alumina crucible subsequently enclosed in a niobium tube and then sealed in a quartz tube, and pre-heated at 600
• C for 12 h. This sintered mixture was then re-ground and pressed into a pellet which was again loaded in a niobium tube and sealed in a quartz tube. The pellet was heated to 800
on the composition, for 24 to 48 h followed by quenching to room temperature in air. The homogeneity of Ba 1−x K x Fe 2 As 2 polycrystalline powder was ensured by repeating this process multiple times. The structure and quality of the final crystalline powders of Ba 1−x K x Fe 2 As 2 were confirmed by x-ray powder diffraction and magnetization measurements and the x values of all products were estimated by comparing the superconducting T c 's observed with those precisely determined in the phase diagram reported previously. 10 For the end-member sample with x = 1.0, the single phase product was prepared by a flux reaction of Fe/KAs at 1:6 ratio at 1000
• C for 6 h. The pure crystals of KFe 2 As 2 were then isolated by dissolving the excess KAs flux in alcohol under a nitrogen atmosphere.
The synthesis of Ba 1−x K x Fe 2 As 2 has been known to be delicate mainly because of high vapor pressures of K/As and an unfavorable kinetics toward the composition of optimally doped state x = 0.4 that exhibits the highest T c in the Ba 1−x K x Fe 2 As 2 series. Particularly for the underdoped region between x = 0.3 and x = 0.15 where the superconductivity of Ba 1−x K x Fe 2 As 2 emerges, it is very difficult to obtain highly homogeneous samples with a sharp single transition because of a very sensitive change in T c by a small variation in composition in this region (see the phase diagram in Ref.10 or in Fig. 3 below) . Therefore, in this synthetic procedure a closed metal tube, with minimal volume, is necessary to suppress vaporization of K/As at high temperatures. Also for better control of K/Ba ratio during the reaction, the annealing temperature was gradually increased from 800
• C for x = 0.9 to 1100
• C for x = 0.2. About 10-20% of additional KAs in the reaction mixture after the pre-reaction is needed to compensate the loss of K/As that occurs by the extended period of annealing at high temperature for all compositions. Handling of all materials was carried out under a dry argon atmosphere.
Low-field dc magnetization under pressure, was measured in a Quantum Design Magnetic Property Measurement System, MPMS-5, SQUID magnetometer using a a commercial, HMD, Be-Cu piston-cylinder pressure cell. 42 Daphne oil 7373 was used as a pressure medium and superconducting Pb or Sn (to have its superconducting transition well separated from that of the sample) as a low-temperature pressure gauge. 43 . The heat capacity was measured using a hybrid adiabatic relaxation technique of the heat capacity option in a Quantum
Design Physical Property Measurement System, PPMS-9 or PPMS-14, instrument. 
dT c /dP (left axis, circles), and the normalized concentration derivatives,
dT c /dx (right axis, triangles) of the superconducting transition temperatures.
Dashed line corresponds to the shared zero on Y -axes. 
